Induction of sister chromatid exchanges and cell division delays in human lymphocytes by microsomal activation of benzene.
Metabolic activation of benzene by rat liver microsomes and a reduced nicotinamide adenine dinucleotide phosphate-generating system (S-9 mix) induced sister chromatid exchanges (SCEs) and cell division delays in cultured human lymphocytes. There were optimal concentrations of S-9 mix for the conversion of benzene into the active metabolites that exerted these cytotoxic effects. Reduced glutathione prevented the induction of SCEs by benzene plus S-9 mix in a dose-dependent manner. Reduced glutathione (3 mM) also prevented the induction of SCEs by catechol or hydroquinone, active metabolites of benzene and potent inducers of SCEs, strongly suggesting that glutathione did not simply inhibit the activity of S-9 mix to activate benzene but actually prevented the production of DNA lesions by the active metabolites. Pulse treatment of cells with benzene plus S-9 mix produced the largest number of SCEs when administered at 40 hr of culture (fixed at 72 hr) but did not induce SCEs when administered immediately after the beginning of culture. This indicates that induced DNA lesions that could lead to formation of SCEs are removed in time.